Background. Following reforms to our city's Safety-Net (SN) breast cancer referral process, we investigated whether factors often associated with late-stage diagnosis would differ by referral source-SN versus non-Safety-Net (NSN)-or, among SN patients, by stage at diagnosis. Methods. From September 2008 to June 2010, SN patients with any-stage (0-IV) and NSN patients with late-stage (IIB-IV) breast cancer were identified prospectively during initial cancer-center consultations. Data were analyzed using logistic regression, chi-square, and t tests; two-tailed P \ 0.05 was considered significant. Results. Fifty-seven women completed interviews (33 SN, 24 NSN); 52 % of SN-referred patients were diagnosed with latestage disease. Compared with NSN late-stage patients, SN latestage patients were more likely to be African-American (83 % vs. 21 %, P \ 0.001), to have an annual household income \$25,000 (89 % vs. 38 %, P \ 0.001), and to report having a health problem in the preceding year but not being able to see a doctor because of cost (67 % vs. 25 %, P = 0.012); they were less likely to be married/partnered (22 % vs. 79 %, P \ 0.001) and to have post-college education (0 % vs. 25 %, P \ 0.03), any insurance (61 % vs. 96 %, P \ 0.005), and to have sought medical attention within 1 week of realizing they had concerning breast findings (50 % vs. 79 %, P = 0.047). Married/ partnered patients were more likely to delay medical care by [1 week (odds ratio = 9.9, P = 0.038).
Conclusions. SN patients presented with higher-thanexpected rates of late-stage disease despite improvements in mammography rates and the referral process. Efforts to further facilitate access to care for this vulnerable SN patient population are needed.
Stage of disease at diagnosis has long been recognized as the most important prognostic indicator in breast cancer, and advanced-stage disease is associated with higher rates of recurrence and lower rates of survival. [1] [2] [3] [4] [5] Increased utilization of mammography in the 1980s and 1990s was associated with increased diagnosis of early-stage breast cancers. These additional diagnoses inflated the overall breast cancer incidence rate because more tumors were being detected 1 to 3 years before they would have been symptomatic. By the late 1990s, incidence rates of early-stage breast cancers began to decline because a major risk factor-hormone replacement therapy-was identified, and its use among postmenopausal women was widely abandoned. 5 However, even as there was fluctuation in the epidemiology of earlystage disease, incidence rates of late-stage, i.e., locally advanced and metastatic, breast cancer remained constant. Indeed, among African-American women, the incidence of late-stage disease has slightly increased since 1975. 5 Fortunately, although rates of late-stage breast cancer have remained relatively stagnant, they are also relatively low. Only about 10 % of all newly diagnosed breast cancers are locally advanced or metastatic at diagnosis. 5 Given the important prognostic implications of stage, many studies have been conducted to identify patient-specific and process-specific characteristics that might be associated with, predictive of, or contributors to late-stage diagnosis of breast cancer at presentation. 1, 2, 4, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] In addition, when rates of late-stage diagnosis appear to differ systematically between groups of different demographic compositions, determining which factors might be associated with such disparities becomes especially important. In 2007, we reviewed the breast cancer referral process in St. Louis's Safety Net (SN) system, the network of community health centers that provides primary and specialty care for more than 90 % of the metropolitan area's uninsured and underinsured population. We found that approximately 40 % of women diagnosed with breast cancer through the SN presented with stage III and IV cancers. In contrast, at the Alvin J. Siteman Cancer Center, a National Cancer Institute (NCI)-designated Comprehensive Cancer Center to which many cancer patients in the St. Louis metropolitan area are referred via the private health care system, the majority of patients (85-90 %) presented with stage I or II disease. 24 In 2007, the journey toward definitive care for SN patients with abnormal breast findings typically began with evaluation at one of the city's SN clinics, followed by referral to a specialty surgical clinic staffed mainly by residents, and concluded with definitive treatment at Siteman. Once seen at Siteman, SN patients received the standard of care afforded to similarly staged breast cancer patients who presented to Siteman through the private health care system. However, the eventual presentation of SN patients to Siteman did not mitigate the disparity in outcomes observed amongst these women. 24 In addition, whereas the typical timeline from first breast abnormality to definitive treatment for privately referred patients at Siteman was approximately 2 weeks, the same timeline for SN patients ranged from 7 to 655 days, with a median of 93 days. 24 This discovery raised the concern that the high incidence of late-stage breast cancer seen among SN patients might very well be related to delayed presentation for treatment.
Prompted by the findings of this review, changes were implemented to increase screening mammography rates among SN patients and to improve the efficiency with which SN patients are referred to Siteman. Specifically, the Siteman Cancer Center Mammography Van increased its hours of operation and expanded its geographic catchment area. In addition, women found to have breast abnormalities through van mammograms are now referred directly to Siteman, regardless of payor status, rather than being referred back to the SN for follow-up as had been done in the past. Finally, there has been significant expansion of Siteman Cancer Center's Breast Cancer Navigator Program, which provides emotional support and logistical assistance to all breast cancer patients, particularly those who may not have the financial, emotional, or familial resources to facilitate cancer treatment.
In the wake of these reforms, we sought to conduct a pilot study to determine whether personal and process factors often associated with late-stage diagnosis would differ by source of referral-SN versus non-Safety-Net (NSN)-or, within the SN population, by stage at diagnosis.
METHODS
The sample size for this pilot study was determined by a desire to urgently address the knowledge gap surrounding the disparity in regional breast cancer outcomes identified in our initial retrospective study. Approximately 30 SN patients are referred for diagnosis and treatment to Siteman's Breast Health Center each year, and our intention was to recruit 25 SN patients and a similar number of casematched NSN patients with late-stage cancer during the course of a 2-year period in order to facilitate results, program evaluation, and future planning as expeditiously as possible.
From September 2008 to June 2010, newly diagnosed SN patients with any-stage (0-IV) breast cancer and NSN patients with late-stage (IIB-IV) disease were identified prospectively during their initial consultations at Siteman Cancer Center. In recognition of the emotional distress often associated with this first appointment, we did not invite the identified women to participate in this study until at least the second visit, at which time those who chose to participate were consented in person. Women who were younger than 18 years of age, with prior history of in situ or invasive breast cancers, with cognitive impairments (e.g., dementia), or who were unwilling or unable to give consent were excluded. Once consent was obtained, each participant scheduled a time-before commencing curative therapy-during which she would be interviewed over the telephone. The study was approved by the university's institutional review board.
Study members participated in 45-to 60-minute, semistructured interviews administered by a trained member of the research team via a Computer-assisted Telephone Interview system. Interview questions about delay in diagnosis were developed in collaboration with a health psychologist and were modified for breast cancer patients based on items from a questionnaire previously developed for colorectal cancer patients. 25 
RESULTS
Fifty-seven women (33 SN, 24 NSN) completed interviews, with a yield of 70 % (47 SN patients invited) and 69 % (35 NSN patients invited), respectively, from the pool of potentially eligible patients. Among SN patients, two of the initially identified patients proved to be ineligible, seven declined to participate, two consented but were unable to be interviewed, and three were unable to be contacted, consented, or interviewed. Among NSN patients, one of the initially identified patients proved to be ineligible, six declined to participate, two consented but were unable to be interviewed, and two were unable to be contacted, consented, or interviewed. Selected demographic information of the 25 study-eligible nonparticipants (14 SN, 11 NSN) is reported in Table 1 . Compared with participants, nonparticipants were more likely to be African-American (84 % vs. 54 %, P = 0.009) but were similar to participants with regard to referral source, marital status, and disease stage.
Descriptive statistics of the sample grouped by referral source (SN and NSN) are shown in Table 2 Thus, there were no significant differences with regard to mode of disease discovery amongst study participants once stage and referral source were held constant.
Compared with NSN late-stage patients, SN late-stage patients were more likely to be African-American (83 % vs. 21 %, P \ 0.001), to have an annual household income \$25,000 (89 % vs. 38 %, P \ 0.001), and to report being unable to obtain medical care for a health problem in the preceding year because of cost (67 % vs. 25 %, P = 0.012); they were less likely to have attended graduate school (0 % vs. 25 %, P \ 0.03), to be married/partnered (22 % vs. 79 %, P \ 0.001), and to have any insurance (61 % vs. 96 %, P \ 0.005). Finally, SN patients were less likely to have sought medical attention promptly (i.e., within 1 week) upon realizing they had concerning breast findings (50 % vs. 79 %, P = 0.047; Table 3 ). Rates of mammography utilization were not significantly different between NSN and SN late-stage patients (8 % vs. 22 %, P = 0.3849).
There was a significant difference in social support scores between SN and NSN patients, with higher scores among NSN patients (81 [SD 17] 18 ], P = 0.7036). There were no significant differences in patient or process factors between SN patients with early-and late-stage disease (data not shown).
Unadjusted logistic regression was performed to determine whether any of the factors that differed significantly between SN late-stage and NSN late-stage patients were predictive of late-stage disease or of seeking medical attention within 1 week of realizing that abnormal breast findings were serious. Being married/partnered was the only factor that emerged as being significantly associated with both late-stage disease and delaying presentation to medical care by [1 week, with married/partnered patients 
DISCUSSION
We found a disparity between SN and NSN patients with regard to new diagnoses of late-stage disease despite recently implemented improvements in the referral process. In addition, there is evidence of significantly increased rates of mammography utilization throughout the St. Louis metropolitan area, particularly among the medically underserved (including SN patients) (Susan Kraenzle, personal communication, June 4, 2012) . However, it is difficult to estimate the size of the SN population and definitively report actual and optimal rates of mammography utilization within it. In 2010, SN institutions in the greater St. Louis region served approximately 230,000 individuals. 28 It would be a mistake, however, to view this number as a true census for the region's SN population, which is constantly in flux. Indeed, individuals served by a SN institution in a given year may go several additional years without any medical contact. Thus, it is very difficult to quantify the SN population and virtually impossible to confirm what percentage of that population consists of women for whom yearly mammograms would be recommended (i.e., aged 50-74 or younger, depending on family or personal history of breast cancer) or to calculate what percentage of these women actually end up receiving mammograms.
Nonetheless, in our study, SN and NSN patients had comparable rates of mammography use, even when stage was held constant. But while rates of new late-stage breast cancers remain approximately 10 % within the NSN population, 52 % of the SN patients in this study had late-stage disease. A number of covariates, including delayed presentation [1 week to the medical system, differed between late-stage patients from the two referral sources. It is worth exploring the extent to which these characteristics might contribute to the observed disparity in stage at diagnosis.
We had anticipated a significant association between delayed medical contact and late-stage presentation amongst our study participants. In fact, whereas our SN patients were more likely to have demographic and experiential characteristics that are often associated with both delayed presentation and late stage, including AfricanAmerican race, higher rates of being uninsured or underinsured, and having lower incomes, SN patients actually had comparably similar rates of mammography, which had previously been hypothesized to be the main explanatory factor behind the disparity in stage between whites and blacks, the insured and uninsured, as well as the socioeconomically privileged and disadvantaged. 5, 12, 13, 23, [29] [30] [31] We believe mitigation of this disparity in mammography utilization can, in large part, be attributed to the successful outreach efforts of Siteman's Mammography Van and Breast Cancer Navigator programs, which have established strong ties with Federally Qualified Health Centers (FQHCs) and other primary care providers for the medically underserved throughout the region. The Mammography Van visits every FQHC and primary care clinic on its roster once each month and provides mammograms during these monthly visits. If a woman has been identified by one of these clinics as needing a screening mammogram but is not present on the day of the van's monthly visit, she is contacted by a Breast Navigator, who schedules the appointment with her. In addition, there is a Breast Navigator hotline, the number for which is available at primary care clinics, in the mammography van, and on the web. Thus, Breast Navigators become involved in the breast care process very early on, facilitating screening as well as diagnosis and treatment for women in the SN.
Although we were encouraged by reported rates of mammography participation among SN patients in this study, we were concerned by the discovery that SN patients were more likely to delay seeking medical attention after realizing a breast symptom or mammography finding was serious and possibly indicative of cancer. The tumor doubling rate for a mammographically detectable tumor is approximately 260 days. 32 A delay of 3 months has been shown to adversely affect survival, and within the breast cancer literature, 90 days has emerged as the maximum length of time that should elapse between symptom discovery and initial clinical examination. 4, 14, 16, 17, [33] [34] [35] [36] [37] [38] Thus, a delay [1 week may not appear to be particularly important, but we must contextualize this finding by considering the timing of our interviews relative to the timing of each participant's cancer diagnosis. The initial weeks following a breast-cancer diagnosis are characterized by significant emotional and psychological upheaval, during which time patients might suppress (or minimize the importance of) some of the behavioral choices that could have contributed to their breast cancer diagnoses. For example, several studies have illustrated a propensity toward a minimizing form of recall bias regarding prediagnosis diet, induced abortion, alcohol consumption, and oral contraceptive use in breast cancer patients. [39] [40] [41] [42] It seems very probable that a woman who might have delayed going to a physician after realizing she had concerning breast findings would wish to minimize the extent to which her behavior might have contributed to the severity of her disease. Thus, we would argue that a statistically significant finding of disparate rates of any length of delay represents an important discovery because this disparity emerges despite the potential for recall bias that would be expected to surround this issue. Among SN patients, this delay in presentation occurred despite adequate rates of mammography. Thus, although efforts to improve mammography utilization amongst the city's underserved have been largely successful, we may be losing women to follow-up after they receive an abnormal mammogram. Future research will need to be devoted to assisting SN patients in the critical time period between the discovery of abnormal breast findings and definitive diagnosis and treatment.
In our study, being married/partnered was more common among NSN patients and was predictive of delay [1 week, even when we controlled for several other variables, including referral source and stage of cancer. This finding appears to be at odds with much of the research on the relationship between marital status and health in general as well as breast cancer in particular. Being married or in a stable domestic relationship has been cited regularly as beneficial for the health of men and women alike, although there is some evidence that the positive health effects of marriage are greater in men. [43] [44] [45] [46] In addition, some studies have demonstrated a survival benefit associated with marriage and cohabitation amongst women with breast cancer. 7, 8, 10, 18, 21, 46 The benefits of being married/partnered are thought to result from the social and emotional support provided by a woman's partner. However, at least one study notes that being older and married may be associated with delaying medical care among women with breast cancer. 22 And another study looking at partner abandonment among breast cancer patients emphasized that, with regard to social support, the quality of a domestic relationship or marriage is of at least as much import as the mere existence of said relationship. 47 Among our patients, it may be that the busy nature of their lives and the uncertain stability of their domestic relationships have more of an impact on the nature and temporality of their healthcare choices than the mere fact of being partnered. Thus, greater attention may need to be paid to the medical needs of married/partnered women, who may prioritize the needs of others within their households above their own.
Finally, delayed presentation has also been associated with the lack of a primary care home. 28, [48] [49] [50] [51] Relative to NSN patients, a greater proportion of late-stage SN patients reported being unable to obtain medical care they needed in the preceding 12 months because of cost, a situation that serves as a significant proxy for the absence of a primary care relationship or adequate health insurance. Although SN patients are availed of free screening through various local services, we have already noted the possible gap in care that may exist between discovering an abnormal breast finding and receiving appropriate breast cancer care. Lack of a relationship with a primary care provider may be an impediment to timely follow-up, especially for women whose other life stressors might cause them to minimize their own health problems.
Our study had some limitations. First, our sample size was small because this was a pilot study conducted in one city that included patients seen first within the city's SN system or seen first in the private sector; both groups of patients were referred to the same NCI-designated comprehensive cancer center located in St. Louis. These patients might differ from other patients in the St. Louis metropolitan area or in surrounding areas who are first seen in other medical care settings and subsequently referred elsewhere for breast cancer treatment. Second, selection bias may limit the generalizability of our results. Nearly 30 % of potentially eligible patients were not included in the study, and among the nonparticipants were 4 people (2 SN, 2 NSN) who were consented but unable to be interviewed for logistical reasons as well as 5 patients (3 SN, 2 NSN) who were unable to be contacted. These patients may represent a segment of the population that differed from participants in important ways, including possession of fewer personal assets, including nonfinancial assets such as social support. 52 Comparison of the demographic information of the 25 study-eligible nonparticipants to that of participants only revealed a significant difference with regard to race: nonparticipants were more likely to be African-American than participants (Table 1) , reflecting a well-documented trend in medical research. 53, 54 Although SN late-stage patients were more likely to be African-American than NSN latestage patients, race was not found in our regression models to be independently associated with either late-stage disease or delayed presentation among our participants. Thus, it is unclear to what extent the inclusion of more AfricanAmericans in our study might have altered some of our outcomes. In addition, with regard to referral source, rates of late-stage disease, and marital status, participants and nonparticipants were very similar, reassuring us that selection bias with regard to these factors was minimal.
Finally, as mentioned above, recall bias may have led to a minimization of personal behaviors that may have contributed to being diagnosed with late-stage cancer; thus, it may be that the magnitude of delay amongst our study participants may be greater than what they reported.
Despite rates of mammography utilization comparable to NSN patients as well as improvements in the SN referral process to Siteman, SN patients continue to present with higher-than-expected rates of late-stage disease. Our study findings raise a number of questions that warrant further investigation. First, SN patients are getting mammograms but delay seeking care for abnormal findings; thus, they may require additional education regarding the need for and assistance with obtaining timely post-mammography follow-up. In addition, women need to be continually informed about what breast signs and symptoms should prompt them to seek medical attention. Second, primary care access may be especially important for breast cancer patients with limited financial resources, minimal familial support, and other life stressors, including difficult or unstable domestic partnerships and poor health. Finally, despite the availability of free and inexpensive breast screening and treatment options as well as a cohort of invested patient guides and advocates through the Breast Cancer Navigator Program, lack of adequate insurance may still be a deterrent for many women to seeking breast cancer care or receiving it in a timely fashion. Additional community outreach and education is still needed with regard to where one can go to address medical problems even if one does not have insurance. Future studies are recommended to quantify how often and over what period of time SN breast cancer patients are following up the results of abnormal breast exams and mammograms as well as to identify ways in which follow-up care can be expedited for married/partnered women, who were unexpectedly found here to delay follow-up.
